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Existingpoliciestoreduceemissionsof
carbondioxide(CO2)largelyhavebeen
structuredtosubsidizealternativeenergy
technologies.Yetthesepoliciesarelikely
nottobeasusefulasonesthattargetCO2
emissionsdirectly,suchasanemissionstax
ora“capandtrade”program.
Economistsgenerallyrecognizethatprivateincentivesforenergycon-
sumptionarelikelytoresultinnon-optimallevelsofcarbondioxide
(CO2)emissions.Thus,manyeconomistsadvocatepoliciesthatwould
forcethepriceofCO2tobepushedclosertothefull“social”marginal
cost,acostthatislikelytobehigherthanthepricecurrentlyfacedpri-
vatelybymarketparticipants.Thiscanbeaccomplishedthrougheither
ataxora“capandtrade”program,recommendationsthatarestandard
ineconomicanalysesofsituationsinwhichprivateandsocialmarginal
costsdonotcoincide.
Andyet,existingpoliciesdon’tingeneralworktoraisethepriceofCO2
directly.Forthemostpart,thesepoliciesincludeincentives–liketax
andinvestmentcredits–thatsubsidizetheproductionofalternatives,
suchasso-called“clean”energysources,orsubsidizethedevelopment
andadoptionoftechnologiesthatreduceenergyconsumption.Inthis
EconomicBrief,wearguethatifCO2abatementisthegoal,itislikelyto
beaccomplishedmostefficientlythroughpoliciesthatchangetheprice
ofCO2emissionsdirectly,ascomparedtobroaderapproachesthathave
beensuggested.
Definingco2“over-ProDuction”
ThoughthescientificconsensusseemstobethattoomuchCO2ispro-
ducedtoday,todesignefficientpoliciesthataddressthisproblemit
helpstodefinepreciselywhatwemeanby“toomuch.”Ifwetakeas
given,forpurposesofthisdiscussion,thatthelinkbetweenCO2and
harmfulclimatechangeisdefinitive,CO2emissiontakeninisolationis
abadthing.YetCO2emissionsarisefromendeavorsthatexistprecisely
toservehumanneeds.
Mosteconomicactivitycannotbeconductedindependentofourpri-
mary(CO2-producing)energysourcestoday,andpeopleclearlybenefit
fromhavingwell-lithomesandfunctionalautomobiles,forinstance.
Therefore,itisalmostcertainlytruethatthesociallyoptimalamountof
CO2productionisnotzero.Rather,theoptimalleveliswherethemar-
ginalbenefitofactivitiesthatproduceCO2equalsthemarginalsocial
costofthoseactivities.Yetprivatemarginalcosts,whichgovernindi-
vidualdecisionmaking,arelikelytobetoolowunderunfetteredmar-
ketstoresultintheoptimallevelofCO2emission.ThisisbecauseCO2
imposescoststosocietythatindividualproducersorconsumersarenot
forcedtopay,or“internalize.”Anindividual’sdecisiontodrivehiscar,
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forexample,displaysthisfeature.Whenyoudrive,youpayonlythedi-
rectcostofgasolineandtheimplicitcostsofyourtime,andthewear
andtearonyourcar.Butyouarenotforcedtocompensateanyonefor
theCO2thatisemittedduringyourtrip,thoughitimposesanexternal
costonsociety.Thisiswhateconomistsrefertoasa“negativeexternal-
ity.”Insodoing,youprobablywillemitmoreCO2thanyouwouldifyou
hadtopayforthatright.Asaresult,thecoststosocietyofyourlast
miledrivenwillbegreaterthanthebenefitsyoureceive.Itisinthis
sensethatCO2emissionsmaybe“toohigh.”Moreover,because
yourdriveconstitutessuchanegligiblecontributiontoworldwide
CO2emissions,youwillhavelittleincentivetotakeintoaccountthe
socialconsequencesofyourdrivingdecisions.
Itisusefultofurtherfleshoutwhynegativeexternalitiesexist.An
externalityresultswhenacompetitivemarketismissing.Inthecaseof
CO2,thereisnomarketfortheuseofatmosphereasadumpingground.
Wecannotbuytherighttoastockofcleanair,protectingourselves
fromthepollutionofothers,norcanweselltherighttopollutetheair
weowninexchangeforsomevaluedgoodorservice.Infact,property
rightsforairarerarelydefinedatall.
Thereisanotherproblem:Evenifthemarketforair(andthereforeCO2
production)existed,individualsfromfuturegenerationscouldnot
participate.Yet,itispreciselyoutofconcernforthewelfareoffuture
generationsthatwegenerallycareaboutenvironmentaldegradation.
Asaresult,unlesstheirinterestsarerepresentedbycurrentgenera-
tions,futuregenerationswillinheritastockofairwhosequalitymay
notbewhattheywouldhavechosen.
IfconsumersofenergycouldbeforcedtofacethepriceforCO2emis-
sionsthatwouldobtainifallpeople,pastandfuture,couldparticipate
inacompetitivemarket,thenasociallyefficientlevelofproduction
wouldresult.Thisisanexampleoftheso-calledFirstWelfareTheorem
ofeconomics.Intheabsenceofsuchamarket,however,onesolution
thatwouldproxyforacompetitivepriceforCO2istheimpositionof
aso-calledPigouviantax,namedaftereconomistArthurPigou.(Note
thatthisanalysisalsoworksinreverse:Inthecaseofapositiveexter-
nality,policycanimprovesocialwelfarebysubsidizing,ratherthan
taxing,productionofthatgooduntilitmeetsthesocialoptimum.)
inDirectAPProAchestoADDressnegAtiveexternAlities
InsteadoftaxingCO2production,however,thebulkofexistingpolicies
taketheformofsubsidiesforenergyalternatives.Thelogicbehind
thesepoliciesistomake“clean”alternativeenergysourcesrelatively
moreattractive(cheaper)thanCO2-producingones,ortoencourage
peopletopurchasetechnologiesthatutilizelessenergythantradi-
tionalones.Andwhilesubsidieshavethepotentialtosuccessfully
reduceCO2emissions,wewillarguethat,foravarietyofreasons,they
arelessdesirablethandirecttaxesonCO2emissions.
Examplestodayofsubsidiestoenergyalternativesincludethefollow-
ing:taxandinvestmentcreditsfortheproductionofalternativesources
ofelectricity;subsidiesforthedevelopmentoffuelefficientvehicles,
likehybridcars;andsubsidiestoethanolandotheralcoholfuel
sources.1 Mostrecently,thestimuluspackage,the2009AmericanRe-
coveryandReinvestmentAct,hasexpandedandincreasedmanyexist-
ingsubsidies.
Theoretically,itispossiblethatasubsidyforenergyalternativeswill
successfullymovesocietytowardasociallyoptimallevelofCO2
production.Consideraworldinwhichtherearetwoformsofenergy:
CO2-emittingcoalandCO2-freesolarpower.Asubsidythatmakessolar
energycheaperwilldecreasethepriceconsumersmustpayforsolar
energy,likelyincreasingtheamountthatisused.Thefactthatsolar
energyisnowrelativelycheaperwill(allelseequal)thenreducethe
demandforcoal,loweritsuse,andloweritsprice.Notethateven
thoughthesubsidyhasnotforcedproducerstofacethesocialcostsof
dirtycoaluse,ithassuccessfullyreducedcoalconsumptiontowardthe
levelconsistentwiththesociallyoptimallevelofCO2emission.
However,thisdoesnotmeanthatasubsidy’stotaleffectwillbeequiv-
alenttothatofatax.Intheaboveexample,thepricesofbothformsof
energyarenowcheaperrelativetonon-energygoods.Thus,energyuse
asawholemightwellexpandrelativetoallnon-energygoods.Inother
words,subsidieswilldistortdecision-makingbetweenenergyand
non-energygoods.Inducingpeopletoarbitrarilyconsumemoreenergy
(thoughnotingthatitisrelativelycleanerenergy)thantheywould
chooseinabsenceofthesubsidyisanunintendedconsequence.
Perhapsmostproblematically,subsidiesforalternativeenergyand
energytechnologywilllikelycausedistortionswithinthosemarkets,
too.Thesimpleexampleaboveconsidersonlyonepossiblealternative
todirtyenergy.Inreality,therearemanypossiblealternatives,and
subsidiesinvolvechoosingwinnersandlosersamongthem.Given
thepresentstateoftechnology,itisunclearwhich“clean”energy
sources–wind,solar,geothermal,orothers–willturnouttobethe
mostfruitfulinthefuture.Yetdesigningasubsidyprogramentails
delineatingaspecificprocess,usuallytiedtoaspecifictechnology,for
howthatsubsidycanbeearned.
Thisarbitraryselectionofwinnersandloserscanhaveharmfuleffects,
includingdivertingpublicandprivateresourcesawayfromthemost
potentiallyfruitfulenergyalternatives.TuftsUniversityeconomist
GilbertMetcalfhasillustratedacasewherethishasoccurredinEB09-10
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practice.TheEnergyPolicyActof2005issuescreditsforvehicles
accordingtowhethertheyutilizehybridtechnologyandhowmany
vehicleshavebeensold.TheMazdaTributeHybridreceives32milesper
gallonofgas,andiseligiblefora$3000taxcreditundertheAct.Onthe
otherhand,aToyotaCorollareceives31milespergallonofgas,but
receivesnotaxcreditbecauseitdoesnotutilizehybridtechnology.
Thoughthecarsexhibitalmostidenticallevelsoffuelefficiency,this
particulartaxcredittreatsthetechnologiesasymmetrically,withan
arbitrarybiasforhybridtechnology.Asaresult,firmsaremorelikely
toinvestinfurtherdevelopingthehybridtechnologyutilizedbythe
MazdaTributeHybridthaninmakingtheinternalcombustionengine
oftheCorollamoreefficient.Taxpolicy,arguably,shouldpromote
energyefficiencyregardlessofthetechnologyused.
Therealsoarelikelytobeothervalidreasonstobewaryofsubsidies.
Inparticular,theycancreaterent-seeking,inwhichthereispolitically
–ratherthanmarket–drivenallocationofresources.Growthofthe
ethanollobby(andthecontroversysurroundingwhetherethanolis,in
fact,arelatively“clean”energysource)isanoften-citedexampleofthis
potentialproblem.
AcontrastingapproachistoadoptaPigouviantaxongoodswhoseuse
generatesCO2asabyproduct,suchascoalandgasoline.Ifreducing
CO2emissionsisthegoal,agasolinetaxislikelytobepreferableto
subsidiesforalternativeenergies.Yetthesetaxes,too,leaveussuscep-
tibletopotentiallyimportantunintendedconsequences.
Anexamplemayhelp.Takeasettinginwhichcarbondioxideis
createdbytheburningoffossilfuels,andwherethedamagehasbeen
estimatedtobeonedollarforeach1000BTUsgenerated.Aproperly
setPigouviantaxonfossilfuelwould,inthisexample,beestablished
atonedollarper1000BTUs.Ifimposed,itthenseemsthatthesocially
optimallevelofCO2emissionswouldresult.Orwouldit?Let’sassume
thatinthepresenceofthistax,averagepercapitafossilfueluseim-
pliesamonthlytaxbilloffivedollars.But,whatif,foralow,one-time
feeofonedollar,householdsandfirmscouldpurchaseaCO2capturing
devicetofitontotheircarsandfactoriesthatwouldcompletelyelimi-
nateCO2emissionsfromtheirtailpipesandsmokestacks?Would
consumershaveanincentivetobuythisdevice?Afterall,itseems
theefficientwaytoproceed,givenitscost.Theanswerisno,anditis
becausethePigouviantaxisplacedonfueluse,andnotCO2.Afterall,
itcostsmoney,anddoesn’thelptheirtaxburdenatall.
Thepointofthisexampleisthatevenseeminglybeneficialpoliciesmay
leavesociallyusefulsolutionsunused.Itisthereforecriticalthatthetax
beplacedonthespecificoffendingsubstance.Ataxongasoline,or
perhapscoal,wouldcertainlybehelpfulinbringingprivateandsocial
marginalcostsclosertogether,butifenactedshouldattheveryleast
berevisitedperiodicallyinlightofnewinnovations.
conclusion:getthePriceofco2ProDuctionright
Tosaythatthereis“toomuch”carbondioxideproducedtodayby
energyusageisequivalenttosayingthatthepriceofCO2istoo
(inefficiently)low.Therefore,economistsgenerallybelievethatthe
mostefficientwaytoaddressthisproblemistousepolicytoeither
proxyfor,orliterallyestablish,acompetitivepriceforCO2.Whilethe
propersizeofataxorcap-and-tradeprogrammaybehardtodecipher
inpractice(considering,forexample,thatitmusttakeastandonhow
topriceintheinterestsoffuturegenerations),itisindeedpossibleto
estimate,andthisapproachislikelytomovesocietyclosesttothe
socialoptimumwiththefewestunintendedconsequences.
AtaxdirectlyonCO2,oraregimethattradesCO2permits,notably
wouldpreserveprivateincentivesfortheadoption–andtherefore
thedevelopment–ofCO2-mitigatingtechnologies.2 Interestingly,
ifthereisanargumentforsubsidiesforalternativeenergies,itis
here.Competitiveindustriesmayprovideinsufficientincentivesfor
researchonenergyalternativesbecauseofthe“publicgood”nature
ofknowledge.
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1Forausefuldiscussionofenergy-relatedsubsidiesandthedifficultyofachievingkeypolicygoals
throughtheirimplementation,seeMetcalf,GilbertE.“TaxPoliciesforLow-CarbonTechnologies.”
NationalBureauofEconomicResearchWorkingPaperNo.15054,2009.
2AtaxonCO2productionortradeablepermits(ifauctioned)wouldalsohavethesidebenefitof
producingrevenueforthegovernmentinawaythatisnon-distortionary,whichcanbeusedto
reduceother,distortionarytaxes,liketaxesonincome,furtherimprovingsocialwelfare.See
Mankiw,N.Gregory.“AnOpenInvitationtoJointhePigouClub.”Basedonatalkpresentedatthe
EasternEconomicAssociation,March8,2008.
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